2
Originally developed toward the specific goal of superior spatial resolution, single-21 molecule localization (super-resolution) microscopy (SMLM), including STORM/(F)PALM provided an estimate for the conditional probability distribution of the fluorophore color, which 67 enabled the classification of each PSF image with known confidence (Fig. 1a and Methods). We first examined the performance of the color-separating ANN using two types of 40-85 nm fluorescent beads that differed by 45 nm in emission wavelength ("yellow" and "orange"). Fig. 1 ). Quantification of the color separation (Fig. 3f) 123 indicated that at a confidence threshold of 0.8 (~20% rejection rate), a ~88.4% accuracy is 124 achieved for molecules emitting 3000 photons, and the accuracy quickly increased to 98.5% for 125 ~5000 photons, a value often achieved in STORM.
126
Based on this successful color classification, two axial-localization ANNs, each trained 127 for AF647 and CF568, were next used to separately decode the axial positions of the molecules 128 in the two color channels, the results of which were recombined into one image for presentation 129 ( Fig. 3e and Supplementary Fig. 1 ). This showed the expected result that the cell edges, thinner 130 in height, were dominated by small z values, whereas for regions far away for the cell edges, the 131 cells became thicker and had increased z values. White arrows in Fig. 3ae the distribution for the differences in the evaluated probabilities of each bead being "orange" vs. localization ANNs, respectively. The learning rate was set to decrease by ~5x after every 1,000 248
